Aims: to see if elderly people can use the breath-activated (Easi-breathe) and dry powder (Turbohaler) inhalers as effectively as the metered-dose inhaler and Volumatic system. Methods: 102 inhaler-naive patients (aged 75-101, mean 84 years), without cognitive impairment, were randomly allocated one of Easi-breathe, Turbohaler or metered-dose inhaler and Volumatic placebo inhalers. Standardized tuition was done on enrolment and at 6 h review. Inhaler technique was assessed immediately after enrolment tuition and at 6 and 24 h. Assessment was by scoring (0 = poor, 1 = moderate, 2 = perfect) five aspects of technique. Results: mean total scores were significantly (P < 0.005) higher for Turbohaler and Easi-breathe than metered-dose inhaler and Volumatic on enrolment and 6 h and at 24 h (P < 0.045). Fewer patients achieved excellent scores of 9 or 10 when using metered-dose inhaler and Volumatic. The main difficulties were in assembling the metered-dose inhaler and Volumatic and detecting when the metered-dose inhaler and Volumatic or Easi-breathe was empty. Conclusions: breath-activated and dry powder inhalers were more likely to be used correctly than metered-dose inhalers with large volume spacers.
Introduction
Asthma and chronic obstructive airways disease are common in elderly people [1, 2] . Therapy with inhaled, rather than systemic, bronchodilators and/or steroids is recommended [3] . Older people often have difficulty in using inhalers correctly [4, 5] , especially if they have cognitive impairment [6] . Concerns about the extent of drug delivery to the respiratory tract may result in prescription of systemic instead of inhaled drugs. The combination of a pressurized metered-dose inhaler with a large volume spacer device (Volumatic; Allen & Hanbury) is an effective [7] and widely prescribed drug-delivery system. Many more elderly people use the system correctly compared with the metered-dose inhaler alone [8] . Once the Volumatic has been purchased, the combination is inexpensive.
Inhaled bronchodilators are often prescribed on an 'as required' or four times daily basis. The Volumatic is too large for a pocket and is highly visible when in use. Both these factors make the metered-dose inhaler and Volumatic combination inconvenient for use outside the home and may contribute to poor compliance and drug delivery, especially if the metered-dose inhaler is used without the Volumatic.
The breath-activated aerosol delivery system Easibreathe (Baker Norton) is small and easily carried in a pocket. It is triggered by low inspiratory flow rates. Both bronchodilator and steroid preparations are available as well as a pocket-sized spacer [9] . Breathactivated inhalers are easier for elderly people to use than the metered-dose inhaler [10] . There are no published comparative studies of the Easi-breathe versus the metered-dose inhaler and Volumatic combination.
The Turbohaler (Astra) is a dry powder device which is also small and available as bronchodilator and steroid versions. It requires an inspiratory flow rate of at least 30 l/min; it is simple to use and effective [11] .
If smaller inhalers could be as effective as the metered-dose inhaler and Volumatic, use may improve compliance (especially with four times daily regimes). The primary aims of the study were to see if elderly people could use the Turbohaler and Easi-breathe inhalers as effectively as the metered-dose inhaler and Volumatic combination. In addition, we wished to see what elderly patients found difficult about using each device.
Methods
After ethical committee approval, we recruited patients admitted to the acute wards at Mayday Hospital under the care of the department of medicine for the elderly. None of the patients was known to have airflow limitation and none was prescribed inhalers for therapeutic reasons. We excluded those who had used inhalers previously, who had evidence of cognitive impairment (defined as a mental test score less than 7/10 [12] ), who were too ill to take part and those who would be unable to use inhalers because of stroke or other medical condition. Patients had to be able to read a sentence, the print size of which corresponded in size with the window in the Turbohaler that signals that the inhaler is empty.
Analysis was by independent t-tests (SPSS Version 7.5 for Windows) for the differences between mean scores for metered-dose inhaler plus Volumatic and the Turbohaler; and metered-dose inhaler plus Volumatic and the Easi-breathe inhalers, correcting for Levene's test for equality of variance.
After giving informed consent, patients were allocated (using random-number tables) metered-dose inhaler and Volumatic, Turbohaler or Easi-breathe placebo inhalers. They were given explanatory leaflets on the purpose of the study and the use of the inhaler. This was followed by tuition in use of the inhaler for a maximum of 10 min, including how to identify when it was empty. The tutors had previously been taught by the local chest clinic respiratory nurse how to demonstrate the use of the inhalers and assess technique.
After initial tuition, patient inhaler technique was assessed by observation [13] . Five aspects were considered: loading/priming; exhaling to residual volume; hand-breath co-ordination; breath-holding for 10 s; and awareness that the inhaler was empty. Each aspect was scored: 0 for poor, 1 for moderate or 2 for perfect technique. This gave a minimum score of 0 and a maximum of 10. Assessments were repeated after 6 h, after which a maximum of 5 min more tuition was given, and again at 24 h. Six hours was chosen for the first review as it was similar to the likely time between prescription and first use of an inhaler. Twenty-four hours was chosen for the final review to ascertain if ability to use inhalers would be retained over a longer time. Initial tuition and assessment was by one of the tutors. Further assessments and tuition were by the other tutor. To ensure uniform assessment, a pilot group of patients were scored jointly before the study began. Several patients from each group were also jointly reviewed during the study. Each tutor performed equivalent numbers of the initial and review assessments.
Based upon data from a previous study [13] , we aimed to recruit 30 patients into each group in order to detect a difference of 1.5 in mean score at the 5% significance level. Recruitment continued until at least 30 patients had been recruited into each group.
Results
One hundred and two patients were enrolled. Two withdrew. There was a higher proportion of women in the metered-dose inhaler and Volumatic group but otherwise no important difference between the groups in age, sex (Table 1) or major diagnoses.
Total scores
The Easi-breathe had significantly higher mean scores after initial tuition (P = 0.004) and on 6 h (P = 0.001) and 24 h (P = 0.045) reviews than metered-dose inhaler and Volumatic. Mean scores for the Turbohaler scores were also significantly greater at enrolment (P = 0.003), 6 h (P = 0.005) and 24 h (P = 0.012) than the metereddose inhaler and Volumatic. There was no significant difference in the mean total scores between Turbohaler and Easi-breathe (Table 2) . Similar proportions of patients in all groups at all stages had low scores (0-4). Both Turbohaler and Easi-breathe groups had a higher proportion of patients with excellent totals (9-10).
Aspects of technique
The Turbohaler had significantly higher mean scores for loading/priming at enrolment (P = 0.012), 6 h (P < 0.001) and 24 h (P = 0.001) than metered-dose One patient withdrew because of a myocardial infarction between the 6 and 24 h reviews.
inhaler and Volumatic. The Easi-breathe inhaler also had significantly higher mean scores for loading/ priming at enrolment (P = 0.007), 6 h (P < 0.001) and 24 h (P = 0.002) than metered-dose inhaler and Volumatic (Table 3 ). The metered-dose inhaler and Volumatic combination proved difficult to assemble and the metered-dose inhaler often separated from the Volumatic when the inhaler was triggered. The Turbohaler gave significantly higher mean scores for hand-breath co-ordination at enrolment (P = 0.002), 6 h (P = 0.035) and 24 h (P = 0.008) than the metered-dose inhaler and Volumatic. The Easibreathe also had significantly higher mean scores for hand-breath co-ordination at enrolment (P = 0.001), 6 h (P = 0.006) and at 24 h (P = 0.022) than the metered-dose inhaler and Volumatic. The differences between mean scores for loading/priming and hand-breath co-ordination between Easi-breathe and Turbohaler groups were not significant at any stage (Table 3) .
Many patients in all groups were unable to tell when their inhaler was empty. The mean scores for this aspect of technique were significantly higher for Easi-breathe than for the metered-dose inhaler and Volumatic at enrolment (P = 0.007) but not at 6 or 24 h. The Turbohaler (which has a window which changes colour when the inhaler is empty) had significantly higher mean scores at enrolment (P = 0.011), 6 h (P = 0.006) and 24 h (P = 0.011) than the metered-dose inhaler and Volumatic. The differences between Easi-breathe and Turbohaler groups were not statistically significant at enrolment, 6 or 24 h ( Table 3 ).
The differences in mean scores for exhaling to residual volume and breath-holding between any of the groups were not statistically significant at any stage (Table 3) .
Using fractal foam analysis (SPSS Diamond version 1.1) for all three inhalers, poor technique with exhalation, hand-breath co-ordination and breathholding were most strongly correlated with low total scores at enrolment, 6 and 24 h; good technique was most highly correlated with high scores.
Discussion
The study confirms that elderly patients without cognitive impairment can learn to use inhalers. The ability of patients to maintain their inhaler technique over months requires a community-based study of those requiring inhalers.
While the aim of the study was to compare inhaler technique between the three inhalers, fractal foam analysis found that scores for exhalation, hand-breath co-ordination and breath-holding were directly correlated with total scores for all inhalers. These factors merit particular attention when teaching elderly people how to use their inhalers.
The Turbohaler and Easi-breathe devices were easier to load/prime than the metered-dose inhaler and Volumatic. The assembly of the latter consists of several stages before it can be used and this was a major factor leading to lower scores. All three inhalers are designed to improve the problem of hand-breath co-ordination and, once primed, were usually used effectively. However, the metered-dose inhaler and Volumatic combination scored less well than the other devices for hand-breath co-ordination. Many patients had difficulties in knowing when the inhalers were empty, particularly with Easi-breathe or metered-dose In addition, inhaler technique should be re-assessed later. In practice, the time available for tuition and review is limited, and most patients will be given only one inhaler. It is therefore important that the device first chosen is going to be used correctly. Many physicians prescribe the metered-dose inhaler and Volumatic as the system most likely to be used correctly. We have demonstrated that, although many elderly people can learn to use the combination of metered-dose inhaler and Volumatic spacers, more will learn to use the pocket-sized Easi-breathe and Turbohaler, which are easier to load/prime and co-ordinate actuation with inhalation. We recommend that when initiating inhaled bronchodilator therapy in elderly people, the Easi-breathe or Turbohaler delivery systems should be prescribed in preference to the metereddose inhaler and Volumatic spacer combination.
Key points
• Elderly people find the breath-activated Easi-breathe and dry powder Turbohaler devices easier to use than the combination of metered-dose inhaler and Volumatic.
• The Easi-breathe and Turbohaler are easier to load or prime and co-ordinate actuation with inhalation.
• The Turbohaler has the advantage of a window which changes colour when the device is empty.
• Patients having difficulties with exhalation, handbreath co-ordination and breath-holding are likely to have difficulty with any inhaler.
